Development of a stable episomal shuttle vector for Toxoplasma gondii.
The rapid developments in the molecular genetics of Toxoplasma gondii have far reaching implications in treatment and vaccination strategies for this as well as closely related pathogens such as Plasmodium. Although stable transformation of this parasite through homologous and illegitimate genomic integration has provided many of the tools necessary for genetic analysis, subsequent manipulations of the DNA have proven laborious. This report describes the selection and subsequent characterization of a Toxoplasma sequence that permits the episomal maintenance of bacterial plasmids in this parasite. This sequence was isolated from the Toxoplasma genome through selection for episomal stability of a pUC19-based library in the absence of a selectable marker. A 500-base pair fragment was determined to possess the stabilization activity. Transformations of Toxoplasma using vectors possessing this fragment, referred to as EMS (episomal maintenance sequence), demonstrated an elevated stable transformation frequency compared with the vector alone. Mutants deficient in hypoxanthine-xanthine-guanine phosphoribosyltransferase activity were used as a test to see if this gene could be selected from a genomic library using a vector containing the EMS. The success of this test demonstrates the utility of EMS-containing vectors in complementation strategies and the ability of such constructs bearing large fragments of the Toxoplasma genome to be maintained episomally.